allergen. In the most extreme cases, these reactions can even result in death. 8, 9 Therefore, it is undeniable that further exploration into the factors that contribute to allergic responses is critical for improving public health. Identifying allergen distributions is key to understanding these diseases because knowing common allergens can help to detect culprit allergens of allergic patients more exactly. 10, 11 It has been shown that allergens vary widely from region to region, depending on geographic location, climates, and lifestyles. 3, [12] [13] [14] Moreover, people of different ages have different sensitive allergens. 15, 16 Hence, local data of distribution of allergens are important and needed to be investigated. However, data elucidating the distribution of common allergens in Sichuan, Western China, are lacking.
Immunoglobulin E (IgE) is a critical molecule in type 1 allergic reaction. 17, 18 Specific IgE test is based on the combination of antigen and serum antigen-specific IgE antibody of participants. The great advantage of specific IgE test is that it does not cause skin rashes or other allergies while skin prick test and food challenge test may cause.
This study aims to use an IgE-specific test to investigate the distribution of common allergens in Sichuan, a basin located in Western
China with a humid climate, to provide reference for allergen finding under allergic disease circumstance in such or similar geographic and climate area. 
| MATERIAL S AND ME THODS

| Subjects
| Blood samples
We took blood samples (3 mL) from participants with a BD Vacutainer tube containing sodium heparin. All blood samples were stored at 2-8°C until testing. Before testing, all samples were incubated at room temperature (18-25°C) for 30 minutes. 
| Serum specific IgE analysis
| Statistical analysis
Descriptive analyses, chi-square tests, and odds ratios (OR) were performed by SPSS software (version 19.0; SPSS; Chicago, IL, USA).
The chi-square tests were used to analyze differences of the distributions of allergens between different groups. The Bonferroni method was used to correct the significant levels, and the P < 0.0025
for single allergen and P < 0.012 for food allergens, aeroallergens, or whole allergens were considered statistically significant for difference between male and female participants. The P < 0.05 was considered statistically significant of difference between food allergens and aeroallergens in different age-groups.
| RE SULTS
| Distribution of allergens in participants
Of 14 030 total participants, 3470 (24.72%) were sensitive to at least one of the tested allergens. A total of 2119 (15.10%) were sensitive to at least one food allergen, 2344 (16.72%) were sensitive to at least one aeroallergen, and 5264 (37.5%) were sensitive to both food allergens and aeroallergens. The allergens with the highest incidence of sensitivity among study participants were mite mix (1876, 13.38%, aeroallergen), crab (876, 6.24%, food allergen), sea-fish mix (865, 6.16%, food allergen), house dust (355, 2.54%, aeroallergen), and cockroach (292, 2.08%, aeroallergen; Figure 1 ).
| Distribution of allergens in different age-groups
The differences between population of participants who were sensitive to food allergens and aeroallergens were statistically significant in 0 to 10, 11 to 20, 21 to 30, 41 to 50, and 51 to 60 year-old age-groups (all P < 0.05). Analytical data showed a heightened sensitivity to aeroallergens across all age-groups except for the 51 to For the 0-10 age-group, the first three allergens were mite mix, house dust, and sea-fish mix. For the age-group 11-20, the first three allergens were mite mix, house dust, and crab. From 21 to 50 yearold people, mite mix, crab, and sea-fish mix were primary allergens.
To people age above 50, major allergens were mite mix, sea-fish mix, and crab ( Figure S4 in supplementary data).
| Difference of distribution of allergens between male and female participants
Analysis in Table 1 showed sensitization against at least one food allergen was more common in men than in women, especially for allergens crab, shrimp, and sea-fish mix. As to aeroallergens, heightened sensitivity to cat hair was more common in women, while sensitization against cockroach was more frequent in men. Other distributions of allergens listed in Table 1 were not significantly different between male and female participants (all P > 0.0025).
| D ISCUSS I ON
In this study, 3470 (24.72%) of total 14 030 participants were sensitive to at least one allergen. Our study showed that the most com- However, with some alteration of Chinese lifestyles and environment, changes in the distributions of allergens were predictable and needed to be continuously monitored to improve population health.
In different age-groups, food allergens and aeroallergens showed different distributions. In groups of 0-10, 11 -20, 21 -30, and
F I G U R E 1 Distribution of allergens in participants
41-50 years old, distribution of aeroallergens was more common than food allergens. Food allergens showed more common distribution in the 51 to 60 year-old group, and in other groups, the distributions of two kinds of allergens were similar. The data of groups of 0-10 years old and 11-20 years old were consistent with a study done in Iran that aeroallergens were more common than food allergens in young participants with allergic symptoms. 24 In Iran study, percentage of participants who sensitive to allergens were much higher than that of ours (most >30% for food allergens and >70% for aeroallergens), which
showed that people with allergic symptoms were more sensitive.
First, we noticed that the group of 0-10 years old showed high sensitization to most food allergens than other groups, while sensitization to aeroallergens did not show this phenomenon. Recent studies revealed that the intestinal microbiology of infants in 0-5 years old was not established as well as that of adults and the intestinal microbe could affect the immune function of gut and in turn affect the allergy to food, 25, 26 which could explain our finding. We found egg had the most common distribution in group of 0 to 10 year-old group than any other age-group (8.37% in 0-10 years old group and <1% in other groups), and the difference was huge, which conformed to the allergic data in Asia. 27 That indicated parents should be careful when they feed their children with egg. Cow's milk distributed most commonly in groups of 0-10 years old and 71-90 years old (2.95% and 1.03%, respectively). The distribution of 0 to 10 year-old group was expected, 28 while the result of the 71 to 90 year-old group showed a new opinion.
Milk protein allergy became a worldwide medical concern while most study paid attention to infants and young children but not old people.
Old people in 71-90 years old had higher morbidity of many diseases such as cancer and Alzheimer's disease, and their health conditions were usually not good. 29, 30 Allergic diseases could do harm to the old as badly as to children. Our result suggested that old people should be more careful about cow's milk. Moreover, the sensitization to egg, mutton, and sea-fish rose up again in the 71 to 90 year-old group.
Meanwhile, all other allergens showed peaks of sensitization in the young age-groups and sensitization got lower with older age. We attributed those phenomena to younger people had more active immune system while older people had less active one, and the chaotic inner environment of old people might contribute to those phenomena as well. 31, 32 Phenomena discussed above suggested that the complexity of allergies of old people should be studied in the future.
In the present study, five allergens' distributions were showing significant differences between male and female participants: crab, shrimp, sea-fish mix, cat hair, and cockroach. Crab, shrimp, and seafish mix showed higher allergic risk in men. That may depend on the different dietary habits. Women were more sensitive to cat hair than men. This finding was similar to the study of Bertelsen R. J and could be explained as different lifestyles causing different possibilities of contact. 33 While an epidemiological survey that enrolled 7047 participants in Guangzhou Province, which is located in southern China, showed no significant difference in the distributions of allergens between men and women, 34 we attributed the inconformity to the different geographic areas and our larger study samples. Moreover, F I G U R E 2 Distribution of food allergens and aeroallergens in different age-groups. The dashed lines stand for the variation trend. *P < 0.05 the survey in Guangzhou and our study both showed more men than women participants had allergic symptoms.
The study sample of our study was larger than other epidemiologic survey in China, but all participants were people who received routine medical examinations and the kit we used only In summary, our study indicated that the most common allergens in Sichuan, Western China, were mite, sea-fish, crab, and house dust. We found the distribution of crab, shrimp, sea-fish, cat hair, and cockroach showed significant differences between male and female participants. Sensitizations of all allergens had peaks in participants with young age and old people's sensitization to cow's milk, mutton, sea-fish, and mould rose again in the 71 to 90 year-old group. Further research on the allergic response in elderly populations is needed.
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